Were arachnids the first to use combinatorial peptide libraries?
Spiders, scorpions, and cone snails are remarkable for the extent and diversity of gene-encoded peptide neurotoxins that are expressed in their venom glands. These toxins are produced in the form of structurally constrained combinatorial peptide libraries in which there is hypermutation of essentially all residues in the mature-toxin sequence with the exception of a handful of strictly conserved cysteines that direct the three-dimensional fold of the toxin. This gene-based combinatorial peptide library strategy appears to have been first implemented by arachnids almost 400 million years ago, long before cone snails evolved a similar mechanism for generating peptide diversity.